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<110> Ajinomoto Co. Inc. 

<12 0> Method of constructing amino acid producing bacteria, and metho 
d of preparing amino acids by fermentation with the constructed amino 

acid producing bacteria 
<130> Y1G-0426 
<160> 6 
<210> 1 
<211> 46 

<212> nucleic acid 
<400> 1 

ttaattcttt gtggtcatat ctgcgacact gccataattt gaacgt 

<210> 2 
<211> 46 

<212> nucleic acid 
<400> 2 

ttaattcttt gcggtcatat ctgcgacact gccataattt gaacgt 

<210> 3 
<211> 4 6 

<212> nucleic acid 
<400> 3 

ttaattcttt gtggtcatat ctgcgacact gctataattt gaacgt 

<210> 4 
<211> 46 

<212> nucleic acid 
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<400> 4 

ttaattcttt gttgacatat ctgcgacact 

<210> 5 
. <211> 46 
<212> nucleic acid . 
<400> 5 

ttaattcttt gttgccatat ctgcgacact 

<210> 6 
<211> 46 

<212> nucleic acid 
<400> 6 

ttaattcttt gttgtcatat ctgcgacact 

<210> 7 
<211> 30 

<212> nucleic acid 

<220> primer A for cloning 

lac t of ermentum ^ 

<400> 7 

gtcgacaata gcctgaatct gttctggtcg 

<210> 8 
<211> 30 

<212> nucleic acid 

<220> primer B for cloning 

lac t of ermentum 

<400> 8 



gctataattt gaacgt 



gctataattt gaacgt 



gctataattt gaacgt 



of gltA from Brevibacterium 



of gltA from Brevibacterium 
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aagcttatcg acgctcccct ccccaccgtt 

<210> 9 
<211> 20 

<212> nucleic acid 

<22 0> primer 1 for introducing a mutation of gltA promoter 
<400> 9 

atcggtataa cgtgttaacc 

<210> 10 
<211> 20 

<212> nucleic acid 

<2 2 0> primer 2 for introducing a mutation of gltA promoter 
<400> 10 

atcggtataa tgtgttaacc " 

<210> 11 . ✓ 

<211> 40 

<212> nucleic acid 

<220> primer 4 for introducing a mutation of gltA promoter 
<400> 11 

gatttgacaa aaccgcattt atcggtataa tgtgttaacc 

<210> 12 

<211> 28 

<212> nucleic acid 

<2 2 0> gltApromoter sequenceprimer 

<400> 12 
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agggatccgt ccagtctcag acagcatc 

<210> 13 
<211> 17 

<212> nucleic acid 

<220> universal primer M13RV. 

<400> 13 

caggaaacag ctatgac 

<210> 14 
<211> 20 

<212> nucleic acid 

<220> primer A for cloning of ICDH 
<400> 14 

gaattcgctc ccggtgcagc 

<210> 15 
<211> 20 

<212> nucleic acid 

<220> primer B for cloning of ICDH 
<400> 15 

gatgcagaat tccttgtcgg 

<210> 16 
<211> 28 

<212> nucleic acid 

<220>, primer 1 for introducing a mutation of ICD promoter 
<400> 16 
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tggattgctg gctataatgg tgtcgtga 

<210> 17 
<211> 53 

<212> nucleic acid 

<22 0> primer 2 for introducing a mutation of ICD promoter 
<400> 17 

caacccacgt tcagttgaca actactggat tgctggctat aatggtgtcg tga 

<210> 18 
<211> 53 

<212> nucleic acid 

<22 0> primer 3 for introducing a mutation of ICD promoter 
<400> 18 

caacccacgt tcagttgact actactggat tgctggctaa agtggtgtcg tga 

<210> 19 
<211> 28 

<2 12> nucleic acid 

<220> primer 4 for introducing a mutation of ICD promoter 
<400> 19 

ggctgaaact gctataatag gcgccagc 

<210> 2 0 
<211> 51 

<212> nucleic acid 

<220>. primer 5 for introducing a mutation of ICD promoter 
<400> 20 
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ggaaacacgg cgttgccatg cggggctgaa actgctataa taggcgccag c 



<210> 21 
<211> 51 

<212> nucleic acid 

<220> primer 6 for introducing a mutation of ICD promoter 
<400> 21 

ggaaacacgg cgttgacatg cggggctgaa actgctataa taggcgccag c 

<210> 22 
<211> 22 

<212> nucleic acid 

<220> ICD promoter sequence primer 
<400> 22 

gtgcgggtcc agatgatctt ag 

<210> 23 
<211> 20 

<212> nucleic acid 

<22 0> primer A for amplifying of nptll 
<400> 23 

gggatcccgg atgaatgtca 

<400> 24 
<211> 23 

<212> nucleic acid 

<220> primer B for amplifying of nptll 
<400> 24 

gcccggggtg ggcgaagaac tec 
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<210> 25 
<211> 23 

<212> nucleic acid 

<220> primer for amiplifying of Brevibacterium lactofermentum pdhA gene LA 
<400> 25 

aci gti tci atg ggi cti ggi cc 

<210> 26 
<211> 23 

<2 12> nucleic acid 

<220> primer for amiplifying of Brevibacterium lactofermentum pdhA gene LA 
<400> 26 

cct tci ccg tti agi gti gti eg 

<210> 27 
<211> 30 

<212> nucleic acid 

<220> primer for in vitro cloning of Brevibacterium lactofermentum pdhA gene LA 
<400> 27 

ttg cag tta acc acg aag gtc agg ttg tec 

<210> 28 
<211> 30 

<212> nucleic acid 

<220> primer for in vitro cloning of Brevibacterium lactofermentum pdhA gene LA 
<400> 28 

tgg atg aga cca cgt gat tct ggc teg tec 



<210> 29 
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<211> 30 

<212> nucleic acid 

<220> primer for in vitro cloning of Brevibacterium lactof ermentum pdhA gene LA 
<400> 29 

aca gat cct gca cga agg cat caa cga ggc 

<210> 30 
<211> 30 

<212> nucleic acid 

<220> primer for in vitro cloning of Brevibacterium lactof ermentum pdhA gene IA 
<400> 

tea teg ctg egg gta cct cct acg cca ccc 

<210> 31 

<211> 2766 

<212> nucleic acid 

<213> Brevibacterium lactof ermentum ATCC138 69 
_<220> Brevibacterium lactof ermentum ATCC13869 pdhA gene IA 

<400> 31 

atg gec gat caa gca aaa ctt ggt ggt aag ccc teg gat gactct aac 48 

Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn 
1 5 10 15 

ttc gcg atg ate cgc gat ggc gtg gca tct tat ttg aac gac tea gat 96 
Phe Ala Met He Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 
20 25 30 

ccg gag gag ace aac gag tgg atg gat tea etc gac gga tta etc cag 144 
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Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin 
35 40 45 



gag tct tct cca gaa cgt get cgt tac etc atg ctt cgt ttg ctt gag 192 
Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 
50 55 60 

cgt gca tct gca aag cgc gta tct ctt ccc cca atg acg tea acc gac 240 
Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro Met Thr Ser Thr Asp 
65 70 75 80 

tac gtc aac acc att cca acc tct atg gaa cct gaa ttc cca ggc gat 288 
Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro Glu Phe Pro Gly Asp 
85 90 95 

gag gaa atg gag aag cgt tac cgt cgt tgg att cgc tgg aac gca gec 336 
Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp lie Arg Trp Asn Ala Ala 
100 105 . 110 

ate atg gtt cac cgc get cag cga cca ggc ate ggc gtc ggc gga cac 384 
lie Met Val His Arg Ala Gin Arg Pro Gly lie Gly Val Gly Gly His 
115 120 1 125 

att tec act tac gca ggc gca gee cct ctg tac gaa gtt ggc ttc aac 432 
lie Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr Glu Val Gly Phe Asn 
130 135 140 

cac ttc ttc cgc ggc aag gat cac cca ggc ggc ggc gac cag ate ttc 480 
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His Phe Phe Arg Gly Lys Asp His Pro Gly Gly Gly Asp Gin lie Phe 
145 150 155 160 



ttc cag ggc cac gca tea cca ggt atg tac gca cgt gca ttc atg gag 528 
Phe Gin Gly His Ala Ser Pro Gly Met Tyr Ala Arg Ala Phe Met Glu 
165 170 175 

ggt cgc ctt tct gaa gac gat etc gat ggc ttc cgt cag gaa gtt tec 576 
Gly Arg Leu Ser Glu Asp Asp Leu Asp Gly Phe Arg Gin Glu Val Ser 
180 185 190 

cgt gag cag ggt ggc att ccg tec tac cct cac cca cac ggt atg aag 624 
Arg Glu Gin Gly Gly lie Pro Ser Tyr Pro His Pro His Gly Met Lys 
195 200 205 

gac ttc tgg gag ttc cca act gtg tec atg ggt ctt ggc cca atg gat 672 
Asp Phe Trp Glu Phe Pro Thr Val Ser Met Gly Leu Gly Pro Met Asp 
210 215 220 

gec att tac cag gca cgt ttc aac cgc tac etc gaa aac cgt ggc ate 720 
Ala lie Tyr Gin Ala Arg Phe Asn Arg Tyr Leu Glu Asn Arg Gly lie 
225 230 235 240 

aag gac ace tct gac cag cac gtc tgg gee ttc ctt ggc gac ggc gaa 768 
Lys Asp Thr Ser Asp Gin His Val Trp Ala Phe Leu Gly Asp Gly Glu 
245 250 255 

atg gac gag cca gaa tea cgt ggt etc ate cag cag get gca ctg aac 816 
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Met Asp Glu Pro Glu Ser Arg Gly Leu lie Gin Gin Ala Ala Leu Asn 

260 265 270 

aac ctg gac aac ctg acc ttc gtg gtt aac tgc aac ctg cag cgt etc 864 
Asn Leu Asp Asn Leu Thr Phe Val Val Asn Cys Asn Leu Gin Arg Leu 
275 280 285 

gac gga cct gtc cgc ggt aac acc aag ate ate cag gaa etc gag tec 912 
Asp Gly Pro Val Arg Gly Asn Thr Lys lie lie Gin Glu Leu Glu Ser 
290 295 300 

ttc ttc cgt ggc gca ggc tgg tct gtg ate aag gtt gtt tgg ggt cgc 960 
Phe Phe Arg Gly Ala Gly Trp Ser Val lie Lys Val Val Trp Gly Arg 
305 310 315 320 

gag tgg gat gaa ctt ctg gag aag gac cag gat ggt gca ctt gtt gag 1008 
Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp Gly Ala Leu Val Glu 
325 330 335 

ate atg aac aac acc tec gat ggt gac^tac cag acc ttc aag get aac 1056 
lie Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn 
340 345 350 

gac ggc gca tat gtt cgt gag cac ttc ttc gga cgt gac cca cgc acc 1104 
Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly Arg Asp Pro Arg Thr 
355 360 365 

gca aag etc gtt gag aac atg acc gac gaa gaa ate tgg aag ctg cca 1152 
Ala Lys Leu Val Glu Asn Met Thr Asp Glu Glu lie Trp Lys Leu Pro 
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370 



375 



380 



cgt ggc ggc cac gat tac cgc aag gtt tac gca gcc tac aag cga get 1200 
Arg Gly Gly His Asp Tyr Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala 
385 390 395 400 -' 

ctt gag acc aag gat cgc cca acc gtc ate ctt get cac acc att aag 1248 
Leu Glu Thr Lys Asp Arg Pro Thr Val lie Leu Ala His Thr lie Lys 
405 410 415 

ggc tac gga etc ggc cac aac ttc gaa ggc cgt aac gca acc cac cag 129 6 
Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg Asn Ala Thr His Gin 
420 425 430 

atg aag aag ctg acg ctt gat gat ctg aag ttg ttc cgc gac aag cag 1344 
Met Lys Lys Leu Thr Leu Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin 
.435 440 445 

ggc ate cca ate acc gat gag cag ctg gag aag gat cct tac ctt cct 1392 
Gly lie Pro lie Thr Asp Glu Gin Leu Glu Lys Asp Pro Tyr Leu Pro 
450 455 ' 460 

cct tac tac cac cca ggt gaa gac get cct gaa ate aag tac atg aag 1440 
Pro Tyr Tyr His Pro Gly Glu Asp Ala Pro Glu He Lys Tyr Met Lys 
465 470 475 480 

gaa cgt cgc gca gcg etc ggt ggc tac ctg cca gag cgt cgt gag aac 1488 
Glu Arg Arg Ala. Ala Leu Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn 
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485 



490 



495 



TAG GAT CCA ATT CAG GTT CCA CCA CTG GAT AAG CTT CGC TCT GTC CGT 15 36 
Tyr Asp Pro lie Gin Val Pro Pro Leu Asp Lys Leu Arg Ser Val Arg 
500 505 510 

aag ggc tec ggc aag cag cag ate get acc act atg gcg act gtt cgt 1584 
Lys Gly Ser Gly Lys Gin Gin lie Ala Thr Thr Met Ala Thr Val Arg 
515 520 525 

acc ttc aag gaa ctg atg cgc gat aag ggc ttg get gat cgc ctt gtc 1632 
Thr Phe Lys Glu Leu Met Arg Asp Lys Gly Leu Ala Asp Arg Leu Val 
530 535 540 

cca ate att cct gat gag gca cgt acc ttc ggt ctt gac tct tgg ttc 1680 
Pro lie lie Pro Asp Glu Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe 
545 550 ' 555 . 560 

cca acc ttg aag ate tac aac ccg cac ggt cag aac tac gtg cct gtt .1728 
Pro Thr Leu Lys lie Tyr Asn Pro His Gly Gin Asn Tyr Val Pro Val 
565 570 575 

gac cac gac ctg atg etc tec tac cgt" gag gca cct gaa gga cag ate 1776 
Asp His Asp Leu Met Leu Ser Tyr Arg Glu Ala Pro Glu Gly Gin lie 
580 585 590 

ctg cac gaa ggc ate aac gag get ggt tec gtg gca teg ttc ate get 182 4 
Leu His Glu Gly lie Asn Glu Ala Gly Ser Val Ala Ser Phe lie Ala 
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595 



600 



605 



gcg ggt acc tec tac gec acc cac ggc aag gec atg att ccg ctg tac 1872 
Ala Gly Thr Ser Tyr Ala Thr His Gly Lys Ala Met lie Pro Leu Tyr 
610 615 620 

ate ttc tac teg atg ttc gga ttc cag cgc acc ggt gac tec ate tgg 1920 
lie Phe Tyr Ser Met Phe Gly Phe Gin Arg Thr Gly Asp Ser lie Trp 
625 630 635 640 

gca gca gee gat cag atg gca cgt ggc ttc etc ttg ggc get acc gca 1968 
Ala Ala Ala Asp Gin Met Ala Arg Gly Phe Leu. Leu Gly Ala Thr Ala 
645 650 655 

ggt cgc acc acc ctg ace ggt gaa ggc etc cag cac atg gat gga cac 2016 
Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gin His Met Asp Gly His 
660 665 ' 670 

tec cct gtc ttg get tec acc aac gag ggt gtc gag acc tac gac cca 2064 
Ser Pro Val Leu Ala Ser Thr Asn Glu Gly Val Glu Thr Tyr Asp Pro 
675 680 685 

tec ttt gcg tac gag ate gca cac ctg gtt cac cgt ggc ate gac cgc 2112 
Ser Phe Ala Tyr Glu lie Ala His Leu Val His Arg Gly lie Asp Arg 
■ 690 ' 695 700 

atg tac ggc cca ggc aag ggt gaa gat gtt ate tac tac ate acc ate 2160 
Met Tyr Gly Pro Gly Lys Gly Glu Asp Val lie Tyr Tyr lie Thr He 



14/35 



705 



710 



715 



720 



tac aac gag cca acc cca cag cca get 
Tyr Asn Glu Pro Thr Pro Gin Pro Ala 
725 

gaa ggc ctg cac aag ggc ate tac etc 
Glu Gly Leu His Lys Gly lie Tyr Leu 
740 745 

ggc cat gag gca aac ate ttg get tec 
Gly His Glu Ala Asn lie Leu Ala Ser 
755 760 

etc aag get gca tec ate ctt gag get 
Leu Lys Ala Ala Ser lie Leu Glu Ala 
770 775 

att tac tec get act tct tgg gtt aac 
lie Tyr Ser Ala Thr Ser Trp Val Asn 
785 790 

cgt aac aag gca cag ctg cgc aac cca 
Arg Asn Lys Ala Gin Leu Arg Asn Pro 
805 

ttc gta acc acc cag ctg aag cag acc 
Phe Val Thr Thr- Gin Leu Lys Gin Thr 



gag cca gaa gga ctg gac gta 2208 
Glu Pro Glu Gly Leu Asp Val 
730 735 

tac tec cgc ggt gaa ggc acc 22 5 6 
Tyr Ser Arg Gly Glu Gly Thr 
750 

ggt gtt ggt atg cag tgg get 2304 
Gly Val Gly Met Gin Trp Ala 
765 

gac tac gga gtt cgt gee aac 2352 
Asp Tyr Gly Val Arg Ala Asn 
780 

ttg get cgc gat ggc get get 2400 
Leu Ala Arg Asp Gly Ala Ala 
795 80.0 

ggt gca gat get ggc gag gca 24 48 
Gly Ala Asp Ala Gly Glu Ala 
810 815 

tec ggc cca tac gtt gca gtg 2496 
Ser Gly Pro Tyr Val Ala Val 
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820 



825 



830 



tct gac ttc tec act gat ctg cca aac cag ate cgt gaa tgg gtc cca 2544 
Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin lie Arg Glu Trp Val Pro 
835 840 845 

ggc gac tac acc gtt etc ggt gca gat ggc ttc ggt ttc tct gat ace 2592 
Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe Gly Phe Ser Asp Thr 
850 855 860 

cgc cca get get cgt cgc ttc ttc aac ate gac get gag tec att gtt 2640 
Arg Pro Ala Ala Arg Arg Phe Phe Asn lie Asp Ala Glu Ser lie Val 

865 870 875 880 • 

gtt gca gtg ctg aac tec ctg gca cgc gaa ggc aag ate gac gtc tec 2688 
Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly Lys lie Asp Val Ser 
885 890 895 

gtt get get cag get get gag aag ttc aag ttg gat gat cct acg agt 2736 
Val Ala Ala Gin Ala Ala Glu Lys Phe. Lys Leu Asp Asp Pro Thr Ser 
900 905 910 

gtt tec gta gat cca aac get cct gag gaa 2 7 66 

Val Ser Val Asp Pro Asn Ala Pro Glu Glu 

<210> 32 

<211> 8556 

<212> nucleic acid 
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<213> Brevibacterium lactofermentum ATCG13869 
<400> 32 

tcacgttacg gcgatcaaca ccgcaaccac tacgagaaga tctccaaacg agaccaagag 60 

cgcttctaag cccgtctcat tttgcacctg ccattctgtg aggatatggc aggtgctttt 120 

tcatgccact atcttggggt tctcggtatt agatcttctg ataaaaaccc gatagttttc 180 

ttgcgctaga cactaattac ggcaccgctt aagcatggtc gtgacacgta aaacctgact 240 

taggccattt tgatgtggtg tagatcatat tgacgtcaat gaatgaagtg actaactccg 300 

ccgaatccac atcgtctaaa aggcctgggc gaccacgtaa agacgggcac gacgagaaga 360 

tcatcgacgc aactttacgg ctcatcgaca gcaatcgtcc cgtcacggtc aatgcagttg 420 

tcaaagaaag cggagtggca cgtgcagcgg tttatcgacg ctggcccagg ctagtggatc 480 

tagtagcgga agctttagat gccgggcgag ctccagttga aatagatacc ccaggggaca 540 

tcaaagagac cttgattgat gggctgttta caaatcaggc gaaaaccact ggagtctcct 600 

atcctcgtca gcgatttcgc aaacggctcg agttggtgat gtcagatcaa gaattacagc 660 

tcgcctaatg gaattcacat gtgaagagac gtcgagaagc aaatattcgc gcgctgcaag 720 

tcgcgcaaga aaaaggccaa atccgggcgg atctagacat cgaggcgtgc ctcgatgcaa 780 

tccttggggt gttttattac caatcggtcg cgcgtggagt aaatttcacc gaccaaggta 840 

caacgcaacg atgcagagaa gccttggagg tgatctggca tggaatggaa ccttaaattc 900 

aggttctgac gaggtgcgaa gcaagttgtc gcgcgccgca cctcagtatc cggatcaact 960 

taatttcgaa gtgctgggtt ttctcgcgca tacccaatgc gtaccgatgt gcccatgagc 1020 

gaaaaacagg ccacgataag tttcttaaaa cttatcgtgg cctgcttcta tatttgtgcg 1080 

ccctgacggg ctcgaaccgc cgacctgctg ggtgtaaacc agctgctctt ccagctgagc 1140 

taaaggcgcg cacgtgcttt tctagaacca ccttggtggc ctcgaaagca acgagtgaaa 1200 

tactaacaca caatctccac agacctaaaa tcgctgctca ggccgtggaa attagcgatt 1260 

gttaaggctt cttgtttcca cgctggacga ggcaagaacc ttgccaatta ccgagacgtt 1320 

ccgccttggt ctgcacgaga cctgccagtt gtgctgattc agagataact ccaggagcca 1380 

gggctccttc tttaccaatg ccaggagtca acacccagat acgaccattc tcagcgaggg 1440 

agcggatgga atccacaagt ccgtcgacga gatcgccgtc atcctcgcgc caccagagca 1500 

gcacgacatc gcacagctcg tcggtttctt catcgagtag ttcctcaccg attgcatctt 1560 

cgatggactc gctgatcagc gtgtcggaat cttcatccca tccaatttct tgaacgatat 1620 

gacccgattg aatgccgagt agttgagcat aatcctgggc accttgcttg actgcgcccg 1680 
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gagcgtcggc cactttaata atcctcctcg tgtgggcccc gatgtgtttt tcgattacat 1740 

ggattcaaca tgaaaccgcg gggctattga tatatccgaa ttgcacatta ccgtccaacc 1800 

ggtactttga accacctttc cctggaattt tttccttttc ctcccccttt acgctcaaga 1860 

atcaatgaat tcaatcactg gccagcgatt aacttttcga gttttcagtc ttggatttcc 1920 

acaattctct tcaaaataat ggtggctaga tttttcatca aaccctcacc aaaaggacat 1980 

cagacctgta gttttatgcg attcgcgtca aacgtgagag aaacatcaca tctcacggga 2040 

aactacccga taattctttg caaaactttg caaagggtaa tgaacatgca gctagtttcc 2100 

gtagaaatgt tctttaaaaa atccacaaca attgccagga agcacaccga ttgatggata 2160 

cctgaaatcc cagtgagcgc accactcccc ttacgtcaca gtctgtaaaa caaatcttcg 2220 

gtgttgcgta tccttgttaa taacttatgc gttgacccat tcgtgcactt cggtgtgcca 2280 

caattaggta cgaccaagaa tgggaccggg aaaccgggac gtataaacga aataaaacat 2340 

tccaacagga ggtgtggaa atg gcc gat caa gca aaa ctt ggt ggt aag ccc 2392 
Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro 
5 10 

teg gat gac tct aac ttc gcg atg ate cgc gat ggc gtg gca tct tat 2440 
Ser Asp Asp Ser Asn Phe Ala Met lie Arg Asp Gly Val Ala Ser Tyr 
15 20 25 

ttg aac gac tea gat ccg gag gag acc aac gag tgg atg gat tea etc 2488 
Leu Asn Asp Ser Asp Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu 
.30 35 40 

gac gga tta etc cag gag tct tct cca gaa cgt get cgt tac etc atg 2536 
Asp Gly Leu Leu Gin Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met 
45 50 55 

ctt cgt ttg ctt gag cgt- gca tct gca aag cgc gta tct ctt ccc cca 2584 
Leu Arg Leu Leu Glu Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro 
60 65 70 75 
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atg acg tea acc gac tac gtc aac acc att cca acc tct atg gaa cct 
Met Thr Ser Thr Asp Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro 
80 85 90 



2632 



gaa ttc cca ggc gat gag gaa atg gag aag cgt tac cgt cgt tgg att 2680 
Glu Phe Pro Gly Asp Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp lie 
95 100 . 105 

cgc tgg aac gca gee ate atg gtt cac cgc get cag cga cca ggc ate 2728 
Arg Trp Asn Ala Ala He Met Val His Arg. Ala Gin Arg Pro Gly He 
110 115 120 

ggc gtc ggc gga cac att tec act tac gca ggc gca gee cct ctg tac 2776 
Gly Val Gly Gly His He Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr 
125 130 135 

gaa gtt ggc ttc aac cac ttc ttc cgc ggc aag gat cac cca ggc ggc 2824 
Glu Val Gly Phe Asn His Phe Phe Arg Gly Lys Asp His Pro Gly Gly 
140 145 150 155 

ggc gac cag ate ttc ttc cag ggc cac gca tea cca ggt atg tac gca 2872 
Gly Asp Gin He Phe Phe Gin Gly His Ala Ser Pro Gly Met Tyr Ala 
160 165 170 

cgt gca ttc atg gag ggt cgc ctt tct gaa gac gat etc gat ggc ttc 2920 
Arg Ala Phe Met Glu Gly Arg Leu Ser Glu Asp Asp Leu Asp Gly Phe 
175 180 185 



cgt cag gaa gtt tec cgt gag cag ggt ggc att ccg tec tac cct cac 

19/35 



2968 



Arg Gin Glu Val Ser Arg Glu Gin Gly Gly lie Pro Ser Tyr Pro His 
190 195 200 



cca cac ggt atg aag gac ttc tgg gag ttc cca act gtg tec atg ggt 3016 
Pro His Gly Met Lys Asp Phe Trp Glu Phe Pro Thr Val Ser Mst Gly 
205 210 215 

ctt ggc cca atg gat gec att tac cag gca cgt ttc aac cgc tac etc 3064 
Leu Gly Pro Mst Asp Ala lie Tyr Gin Ala Arg Phe Asn Arg Tyr Leu 
220 225 . 230 235 

gaa aac cgt ggc ate aag gac acc tct gac cag cac gtc tgg gec ttc 3112 
Glu Asn Arg Gly lie Lys Asp Thr Ser Asp Gin His Val Trp Ala Phe 
240 245 250 

ctt ggc gac ggc gaa atg gac gag cca gaa tea cgt ggt etc ate cag 3160 
Leu Gly Asp Gly Glu Mst Asp Glu Pro Glu Ser Arg Gly Leu lie Gin 
255 260 265 

cag get gca ctg aac aac ctg gac aac ctg acc ttc gtg gtt aac tgc 3208 
Gin Ala Ala Leu Asn Asn Leu Asp Asn Leu Thr Phe Val Val Asn Cys 
270 275 280 

aac ctg cag cgt etc gac gga cct gtc cgc ggt aac acc aag ate ate 3256 
Asn Leu Gin Arg Leu Asp Gly Pro Val Arg Gly Asn Thr Lys lie lie 
285 290 295 

cag gaa etc gag tec ttc ttc cgt ggc gca ggc tgg tct gtg ate aag 3304 
Gin Glu Leu Glu Ser Phe Phe Arg Gly Ala Gly Trp Ser Val lie Lys 
300 305 310 315 
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gtt gtt tgg ggt cgc gag tgg gat gaa ctt ctg gag aag gac cag gat 
Val Val Trp Gly Arg Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp 
320 325 330 



3352 



ggt gca ctt gtt gag ate atg aac aac acc tec gat ggt gac tac cag 3400 
Gly Ala Leu Val Glu lie Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin 
335 340 345 

acc ttc aag get aac gac ggc gca tat gtt cgt gag cac ttc ttc gga 3448 
Thr Phe Lys Ala Asn Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly 
350 355 360 

cgt gac cca cgc acc gca aag etc gtt gag aac atg acc gac gaa gaa 3496 
Arg Asp Pro Arg Thr Ala Lys Leu Val Glu Asn Met Thr Asp Glu Glu 
365 370 375 

ate tgg aag ctg cca cgt ggc ggc cac gat tac cgc aag gtt tac gca 3544 
lie Trp Lys Leu Pro Arg Gly Gly His Asp Tyr Arg Lys Val Tyr Ala . 
380 385 390 395 

gee tac aag cga get ctt gag acc aag gat cgc cca acc gtc ate ctt 3592 
Ala Tyr Lys Arg Ala Leu Glu Thr Lys Asp Arg Pro Thr Val lie Leu 
400 405 410 

get cac acc att aag ggc tac gga etc ggc cac aac ttc gaa ggc cgt 3640 
Ala His Thr lie Lys Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg 
415 420 425 

aac gca acc cac cag atg aag aag ctg acg ctt gat gat ctg aag ttg 3688 
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Asn Ala Thr His Gin Met Lys Lys Leu Thr Leu Asp Asp Leu Lys Leu 
430 435 440 



ttc cgc gac aag cag ggc ate cca ate acc gat gag cag ctg gag aag 3736 
Phe Arg Asp Lys Gin Gly lie Pro lie Thr Asp Glu Gin Leu Glu Lys 
445 450 455 

gat cct tac ctt cct cct tac tac cac cca ggt gaa gac get cct gaa 3784 
Asp Pro Tyr Leu Pro Pro Tyr Tyr His Pro Gly Glu Asp Ala Pro Glu 
460 465 470 475 

ate aag tac atg aag gaa cgt cgc gca gcg etc ggt ggc tac ctg cca 3832 
lie Lys Tyr Met Lys Glu Arg Arg Ala Ala Leu Gly Gly Tyr Leu Pro 
480 485 490 

gag cgt cgt gag aac tac gat cca att cag gtt cca cca ctg gat aag * 3880 
Glu Arg Arg Glu Asn. Tyr Asp Pro lie Gin Val Pro Pro Leu Asp Lys 
495 500 505 

ctt cgc tct gtc cgt aag ggc tec ggc aag cag cag ate get acc act 3928 
Leu Arg Ser Val Arg Lys Gly Ser Gly Lys Gin Gin lie Ala Thr Thr 
510 515 : 520 

atg gcg act gtt cgt acc ttc aag gaa ctg atg cgc gat aag ggc ttg 3976 
Met Ala Thr Val Arg Thr Phe Lys Glu Leu Met Arg Asp Lys Gly Leu 
525 . . 530 535 

get gat cgc ctt gtc cca ate att cct gat gag gca cgt acc ttc ggt 4024 
Ala Asp Arg Leu Val Pro lie lie Pro Asp Glu Ala Arg Thr Phe Gly 
540 545 550 555 
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ctt gac tct tgg ttc cca acc ttg aag ate tac aac ccg cac ggt cag 
Leu Asp Ser Trp Phe Pro Thr Leu Lys lie Tyr Asn Pro His Gly Gin 
560 565 570 



4072 



aac tac gtg cct gtt gac cac gac ctg atg etc tec tac cgt gag gca 4120 
Asn Tyr Val Pro Val Asp His Asp Leu Met Leu Ser Tyr Arg Glu Ala 
575 580 585 

cct gaa gga cag ate ctg cac gaa ggc ate aac gag get ggt tec gtg 4168 
Pro Glu Gly Gin lie Leu His Glu Gly lie Asn Glu Ala Gly Ser Val 
590 595 600 

gca teg ttc ate get gcg ggt acc tec tac gee acc cac ggc aag gee 4216 
Ala Ser Phe lie Ala Ala Gly Thr Ser Tyr Ala Thr His Gly Lys Ala 
. 605 610 615 

atg att ccg ctg tac ate ttc tac teg atg ttc gga ttc cag cgc acc 4264 
Met lie Pro Leu Tyr lie Phe Tyr Ser Met Phe Gly Phe Gin Arg Thr 
620 625 630 635 



ggt gac tec ate tgg gca gca gee gat cag atg gca cgt ggc ttc etc 4312 
Gly Asp Ser lie Trp Ala Ala Ala Asp Gin Met Ala Arg Gly Phe Leu 
640 645 650 

ttg ggc get acc gca ggt cgc acc acc ctg acc ggt gaa ggc etc cag 4360 
Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gin 
655 660 665 



cac atg gat gga cac tec cct gtc ttg get tec acc aac gag ggt gtc 
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His Met Asp Gly His Ser Pro Val Leu Ala Ser Thr Asn Glu Gly Val 
670 675 680 



gag acc tac gac cca tec ttt gcg tac gag ate gca cac ctg gtt cac 
Glu Thr Tyr Asp Pro Ser Phe Ala Tyr Glu lie Ala His Leu Val His 
685 690 695 

cgt ggc ate gac cgc atg tac ggc cca ggc aag ggt gaa gat gtt ate 
Arg Gly He Asp Arg Met Tyr Gly Pro Gly Lys Gly Glu Asp Val He 
700 705 710 715 

tac tac ate acc ate tac aac gag cca acc cca cag cca get gag cca 
Tyr Tyr lie Thr He Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu Pro 
720 725 730 

gaa gga ctg gac gta gaa ggc ctg cac aag ggc ate tac etc tac tec 
Glu Gly Leu Asp Val Glu Gly Leu His Lys Gly He Tyr Leu Tyr Ser 
735 740 745 

cgc ggt gaa ggc acc ggc cat gag gca aac ate ttg get tec ggt gtt 
Arg Gly Glu Gly Thr Gly His Glu Ala Asn lie Leu Ala Ser Gly Val 
750 755 760 

ggt atg cag tgg get etc aag get gca tec ate ctt gag get gac tac 
Gly Mat Gin Trp Ala Leu Lys Ala Ala Ser He Leu Glu Ala Asp Tyr 
765 770 775 

gga gtt cgt gee aac att tac tec get act tct tgg gtt aac ttg get 
Gly Val Arg Ala Asn lie Tyr Ser Ala Thr Ser Trp Val Asn Leu Ala 
780 785 790 795 
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cgc gat ggc get get cgt aac aag gca cag ctg cgc aac cca ggt gca 
Arg Asp Gly Ala Ala Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly, Ala 
800 805 810 



4792 



gat get ggc gag gca ttc gta acc acc cag ctg aag cag acc tec ggc 4840 
Asp Ala Gly Glu Ala Phe Val Thr Thr Gin Leu Lys Gin Thr Ser Gly 
815 820 825 

cca tac gtt gca gtg tct gac ttc tec act gat ctg cca aac cag ate 4888 
Pro Tyr Val Ala Val Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin lie 
830 835 840 

cgt gaa tgg gtc cca ggc gac tac acc gtt etc ggt gca gat ggc ttc 4936 
Arg Glu Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe 
845 850 855 

ggt ttc tct gat acc cgc cca get get cgt cgc ttc ttc aac ate gac 4984 
Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg Arg Phe Phe Asn lie Asp 
860 .865 870 875 

get gag tec att gtt gtt gca gtg ctg aac tec ctg gca cgc gaa ggc 5032 
Ala Glu Ser He Val Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly 
880 885 890 

aag ate gac gtc tec gtt get get cag get get gag aag ttc aag ttg 5080 
Lys He Asp Val Ser Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu 
895 900 905 

gat gat cct acg agt gtt tec gta gat cca aac get cct gag gaa taaat 5130 
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Asp Asp Pro Thr Ser Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
910 915 920 



cacctcaagg gacagataaa tcccgccgcc agacgttagt ctggcggcgg gattcgtcgt 5190 
aaagcaagct ctttttagcc gagaaacgcc ttgtcagaca atgttgcgcc cttgatattg 5250 
gcgaactcct gcagcaaatc gcgcacagtc aacttcgact tggtagcctg atctgcctgg 5310 
tagacaatct ggccttcatg catcatgatc aggcgattgc ccaggcgaat tgcctgttcc 5370 
atgttgtgcg tgaccataag cgtagtcaga gttccatctg ccacgatctt ttcggtcaag 5430 
gtggtcacaa gctctgcacg ctgtggatca agcgctgcgg tgtgctcatc caacagcatg 5490 
attttaggtt gagtaaaacc agccatcagc agggacaatg cctgacgctg accgccagag 5550 
agcaaaccaa ctttggcagt gagcctgttt tccagaccca gctcaaggcg ctcaagttcc 5610 
tgcttgaatt gctcacggcg cttcgaggtc agtgcaaagc ccaatccacg gcgcttgccg 5670 
cgcagcaacg cgatggccag attctcttca atggtgagat tcggcgcggt gcctgccaaa 5730 
ggatcctgaa aaacgcggcc gatgtagcgg gcacgcttgt gctctgacat cttgtttacc 5790 
ttgttgccgt cgatggaaat ctcgccggaa tcaacaagca aacggccaga aacagcgttg 5850 
agcagggtgg atttacccgc- accgttagaa ccgatgacgg tgacaaaatc gccctcagcc 5910 

atatcgagtt tgagctgctg caacgcgcgg cgctcattca cagtgccggg gaagaaggtt 5970 

ttggaaattc cgttgatgga taacatgtct taagcctcca ctgctactgg ttgcttaggc 6030 

ttcggtgcct tggagaactt cgcacgccac ctcggcagca gcatggcgac aaccaccaag 6090 

atcgcagaaa ttgccttcat atcgttgggg tcaaggccaa cgcgcagtgc tgcgaaaatg 6150 

atcaggcggt acgcgatggc accgacgatg acagccaaca cagccaacca cacgcgacgc 6210 

tgaccgaaga tggcctggcc ccaaaataac cgatgcgaga ccgatcacga tgaggccaat 6270 

acccatcgaa atatctgcga agccctggta ctgagcgatg agtgcaccgg caagaccaac 6330 

agaaccattg gacagggaga tggtgaggat tttggtgaaa tccgttgaaa caccaaagga 6390 

ctgcaccatc ggcccgttgt cgccggtgga tcgcagcgac agtccgatat cagtgttgag 6450 

gaaccagatg acgatgagtc ccaaaaatcc cactgcaacg gcgaggatcg ccgggcctgc 6510 

ccatgtgccg aggaggccgg cgtcgcgaag cggggtgaag aggttatcgg tgcgcaacaa 6570 

tggcacgttc gcgccaccca tgatgcgcaa gttaaccgac cacaacgcaa tcatggtcaa 6630 

aatacctgcg agcaaaccat cgatcttgcc cttggtgtgc agcaaaccgg tgatcatgcc 6690 

agcgataaag ccagtaacga aaccagcggc agtagccata agaggaggcc agccagacat 6750 
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aagagctgtc gcagctgttg ccgcgccagt ggtcaggctg ccgtcaacgg tgaggtcggg 6810 
aaagttgagc acacggaacg tcaaatagac gcccaatgcg acaactccgt acaacaatcc 6870 
gaactcaaaa gcgccgatca tacgcgttcg gccttatcca aaatctcttg agggatctcc 6930 
acgccctggc gctctgctgc atcttcgttg atcacgtagg tgaactcagt tgcagtctcc 6990 
acaggcatgg ttgctgggtc ttcgccgtcc tgcagaatac gcagagccat ctcgccagtc 7050 
tggcggccaa gctcggtgta atcgataccc agggttgcca gtgcgccacc ctcaacagtg 7110 
ccggactcag caccgatcac agggatctgc ttctgctcag caacctgaac cagagaagaa 7170 
ataccggaaa caaccatgtt gtcagttgga acgtagatga catcaacatc gccgagagct 7230 
tcaacagcct gctgaatctc gttcacggta gtgacagtct gagtattaac ggacagcccc 7290 
agtggctcag cagccttggt gacctcatcg acctgcacct gagagttgac ctcaccagac 7350 
gcgtagacga tgccgatgga ctttgcgtca ggaaccagct gctgcaaaag ctccaactgc 7410 

tgctcaatcg gtgcgatatc agaagtaccg gtgacgtttc cgccaggtgc ttcattagaa -7470 
tccaccagct ctgccgacac tgcatcggta actgcggtga acaggactgg gatatcagtg 7530 
atattctgcg cagttgcctg tgctgctgga gttgcaacag ccaacacgag atccaaattg 7590 
tcagaagcga actgctgaga aatagtcagt gcagtgccct gctcgccgtt agcgttttgc 7650 

tcatcaaagg tgacgtcaac gcctgcctct tcaaaagctt ccttgaaacc agtggtcgct 7710 

gcatcaagtg cagggtgctg aacaagctgg ttgatgccaa ctcggtaaga gtcgccacct 7770 

gcagcatcag tggaggtgga gctgtcactg gaatcgcttg agcacgaagc caacgccaag 7830 

gcgccaacag taaagatgct tgcgagtacc ttcgaacggg aagaaaacat agcacatctc 7890 

cttaaagtgt tattttcaaa aaggggcaga cagcgtcaac acatgtctcg gataaagaac 7950 

catatgtgaa atgtctcatg atttaaacta cttgttctac cagtcatatg cgcaattccc 8010 

cctggatatc ccgcaggaca tggacaaaat gggtggatag cgggtgcacc aattcaatct 8070 

tttaaaggcc ctagacaccg cgatttcctt aatcgatcat taaagaggga tcctctcccc 8130 

taacaaacct ccaaagacta gagtggggaa caccatgaac gtttcctcaa ataaacccag 8190 

tgactctgac cgcgaatatc ttcaatcaga actcacccgg ctcgttggcc aggggcgact 8250 

cgatctagat acttaccaag acgtggttga taccgtttgg tctactgatg atctaggcga 8310 

gttgatgagg atccgtgccc gcttcctggg agggccgcag gtttcgcagc agcggcccca 8370 

gcagccgcag caaccacatc agcggccgca acagcaaccg ccacagcatt atggacaacc 8430 

cggctacggc caatcacctc aatatccacc gcagcagcct ccgcataatc agcccggcta 8490 

ttaccccgat cccggccctg gccagcagca accaccgatg caccagccac caacgcgtcc 8550 ■ 
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aaatca 



<210> 33 
<211> 20 

<212> nucleic acid 

<220> primer for construction of Brevibacterium lactofermentum pdhA gene LA 
amplification plasmid 
<400> 33 

aat gcc agg agt caa cac cc 

<210> 34 
<211> 20 

<212> nucleic acid 

<220> primer for construction of Brevibacterium lactofennentum pdhA gene LA 
amplification plasmid 
<400> 34 

aca tgg aac agg caa ttc gc 
<210> 35 

<211> 28 • . 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium lactofermentum pdhA gene 
LA promoter 
<400> 35 

cgt ccc ggg ctg taa aac aaa tct teg g 

<210> 36 
<211> 27 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium . lactofermentum pdhA gene 
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LA promoter 
<400> 36 

ate ccc ggg ctt acc acc aag ttt tgc 

<210> 37 
<211> 30 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevihacterium lactofermentum pdhA gene 
LA promoter 

<400> 37 • 
ctt atg cgt tgc cac att cgt gca ctt egg 

<210> 38 • 
<211> 40 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevihacterium lactofermentum pdhA gene 

LApromoter 

<400> 38 

gcg ttg acc cat teg tgc act teg gtg tgc tat aat tag g 

<210> 39 
<211> 40 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevihacterium lactofermentum pdhA gene 
LA promoter 
<400> 39 

gcg ttg cca cat teg tgc act teg gtg tgc tat aat tag g 

<210> 40 
<211> 38 
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<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium lactofermentum pdhA gene 
LA promoter 
<400> 40 

ttt taa aac gtt ctg gag aag act cct gga gta ate eg 

<210> 41 
<211> 20 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium lactofermentum pdhA gene 
LA promoter 
<400> 41 

cga tct tgc ctt cgc gtg cc 

<210> 42 
<211>30 

<212> nucleic acid 
<400> 42 

agaccgccgg agtatgcaag aacgatgegg . 

<210> 43 
<211> 30 

<212> nucleic acid 
<400> 43 

gacttcacca tcaatcatct tcttcaggta 

<210> 44 
<211> .30 

<212> nucleic acid 
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<400> 44 

accttcgacc agaccctggc taagggcttt 



<210> 45 
<211> 30' 

<212> nucleic acid 
<400> 45 

gctaacaagc gcgatcgcga agctggcaac 

<210> 46 
<211> 25 

<212> nucleic acid 
<400> 46 

gcgatgacac cgtttttgtt ctcgc 

<210> 47 
<211> 25 

<212> nucleic acid 
<400> 47 

ggcgacatcc ttgcccagat gatca 

<210> 48 
<211> 25 

<212> nucleic acid 
<400> 48 

gacttcacca tcaatcatct tcttc 

<210> 49 
<211> 24 
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<212> nucleic acid 
<400> 49 

gccaggtaca actgtctgaa ttgc 



<210> 50 
<211> 40 

<212> nucleic acid 

<220> primer for introducing a mutation 
<400> 50 

gttaatcgct tgccaatgca ggcaggtaag gtataacccg 

<210> 51 
<211> 40 

<212> nucleic acid 
<400> 51 

gttaatcgct tgctaatgca ggcaggtaag gtataacccg 

<210> 52 
<211> 4 0 

<212> nucleic acid 
<400> 52 

gttaatcgct tgtcaatgca ggcaggtaag gtataacccg 

<210> 53 
<211> 40 

<212>* nucleic acid 
<400> 53 

gttaatcgct tgttaatgca ggcaggtaag gtataatccg 
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<210> 54 
<211> 40 

<212> nucleic acid 
<400> 54 

gttaatcgct tgtcaatgca ggcaggtaag gtataatccg 

<210> 55 
<211> 30 

<212> nucleic acid 
<400> 55 

gggttccagc ctcgtgcgga attcgtggag 

<210> 56 
<211> 25 

<212> nucleic acid 
<400> 56 

gcgttaccca gagctggatc ctcgg 

<210> 57 
<211> 16 

<212> nucleic acid 
<400> 57 

cagttgtggc tgatcg 



<210> 58 
<211> 17 

<212> nucleic acid 
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<400> 58 

ctttcccaga ctctggc 



<210> 59 
<211> 21 

<212> nucleic acid 
<400> 59 

gctataattt gacgtgagca t 

<210> 60 
<211> 25 

<212> nucleic acid 
<400> 60 

gctcacgtca aattatagca gtgtc 

<210> 61. 
<211> 54 

<212> nucleic acid 
<400> 61 

ttgttgtcat tctgtgcgac actgctataa tttgaacgtg agcagttaac agcc 

<210> 62 
<211> 63 

<212> nucleic acid 
<400> 62 

gttaactgct cacgttcaaa ttatagcaft gtcgcacaga atgacaacaa agaattaaaa 
ttg 
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<210> 63 
<211> 25 

<212> nucleic acid 
<400> 63 

gctagcctcg ggagctctct aggag 

<210> 64 
<211> 25 

<212> nucleic acid 
<400> 64 

gatctttccc agactctggc cacgc 



